The order of orbit generation in one-dimensional Lorenz-like maps is presented within a two letter symbolics scheme. This order is derived from the natural order of a set of fractions associated to the binary sequences.
Introduction
One-dimensional maps are used for modelling three-dimensional flows with large dissipation. The work of labelling and ordering periodic orbits in those systems can be accomplished by the methods of symbolic dynamics [1] . Thus, for instance, the different periods embedded in a chaotic region can be generated in a systematic way with two or more symbols. In the case of unimodal maps, it is a well-established result the ordering of all sequences (U-sequence) with a two letter symbolics [2, 3, 4] . This unidimensional result has been generalized to an orbit implication diagram for three dimensional flows and two dimensional orientation preserving maps wich evolve into horseshoes under parameter variation. This diagram is independent of dissipation, from the conservative limit (zero dissipation) to the unimodal limit (infinite dissipation) [5] .
In the case of the Lorenz-like flow, a cubic map has been presented as a simplified model that keeps the antisymmetry of the Lorenz equations.
Its periodic structure has been investigated with a three letter symbolics [6] . Also, families of maps as those shown in reference [7] (appendix J) model some aspect of the behavior of Lorenz system.
Here we undertake another approach to the problem of orbit generation in the Lorenz model. The following one-dimensional map, x n+1 = f λ (x n ), on the interval [−1, 1] is proposed as a simple model keeping the symmetry properties ( f λ (x n ) = −f λ (−x n )) and modelling Lorenz system:
It has been used to determine the order in which the orbits are created when the parameter λ varies on [1, 2] . Its dynamics can be understood with a two letter symbolics (binary sequences of zeroes and ones: 0 if In the case of unimodal maps a similar study has been performed with the following map
Each point in the interval [−1, 0] is fixed for λ = 1 and there is no other periodic orbit. For λ = 2, x n+1 = g λ=2 (x n ) is the tent map and all periodic orbits are present. As done for system (1), each orbit (binary sequence) is created for a value of the parameter λ on [1, 2] that can be calculated exactly as a root of a polynome in λ of order equal to the period of the orbit.
The orbits created in system (2) for each value of λ are related to those created for the same value of λ in system (1) . A close connection is established between the ordered structure of periodic orbits of unimodal maps and that of the Lorenz map. A transformation from the L-order to the actual order (R-order or U-sequence), and viceversa, is presented.
In summary, the two orders (L-order and R-order) introduced in the space of binary sequences result independent of the original systems (1) and (2) . These orders are consistent, well-defined and related structures in that space. In the next sections this point of view is presented: the binary nomenclature is presented in section 2 and the L-order and Rorder are explained in sections 3 and 4, respectively. given by:
where {m 1 , m 2 , . . . , m k } are the integer divisors of n excluding {n}.
3 L-Order ("Lorenz" Order) = r [100;011] . Following these rules the ordered binary set showed in table 1 has been found, where an orbit set implies all the orbit set above it (Fig. 1) . We represent the space of binary sequences and the L-order
Another order type, we call R-order, is established in B S . This order generates the U-sequence. It is built from the L-order with the following steps. We group in a new way in (
L-triplets and L-singlets d . We define the binary sequence transformation F B S that transforms the binary sequence {l 1 l 2 . . . l n } in the binary sequence {r 1 r 2 . . . r n } according to the law:
The inverse transformation F B S −1 is defined as follows:
If we apply F B S to the characteristic orbit O 
2n by F B S produce an orbital said R-singlet, R S n . The action of F S B is summarized as follows:
Moreover, F B S transfers the L-order in (B S , L ⇒ ) to a new order said R-order (Table 2 and Fig. 2 ). This order relation is defined as fol- This is the U-sequence (see Table 1 ).
.
Conclusion
We have presented two natural binary structures. One of them corresponds to the order of orbit generation in Lorenz-like maps (within a two letter symbolics scheme). This order is derived from the natural sequence of a set of fractions associated to those periodic orbits (binary sequences). The other one is the well-known universal sequence in unimodal maps. There is a close relation between these two ordered sets.
The transformations from one order to the other are presented. Table Captions   Table 1 . R-order and L-order (R ⇒ , L ⇒ ) in the set of binary sequences until period n = 6, associated fractions (r), and order of the orbits in unimodal maps.( * means period-doubled orbits). 
R-singlet, R S n Table 2: 
